(e.g., those older than 65 years and low-income adults; Pew Internet and American Life, 2014).
Many mHealth promises remain aspirational. Although evidence is growing, we lack knowledge about processes through which effects are realized and about the challenges developers and users face. Theoretical frameworks are ideal tools to achieve this. Research shows health promotion programs that explicitly include social and behavioral science theory can have better outcomes than those not incorporating theory (Albarracin et al., 2005; Albarracin, Fishbein, Johnson, & Muellerleile, 2001; Chen, 1990; Glanz & Rimer, 1995) .
In this article, we make two unique contributions: (a) We conduct a secondary review of research syntheses and metaanalyses specifically to document the use of theory in mHealth and to identify any empirical evidence demonstrating improved effects when theory is employed and (b) we consider the breadth and appropriateness of theory used in mHealth and propose an integrated theoretical framework to explain motivations and opportunities for people to engage with, benefit from, and share mHealth to maximize population health.
The decision to focus our review on research syntheses and meta-analyses to identify a sample of rigorous studies for review was driven primarily from a desire to understand the role of theory across multiple studies considered in concert, given that these types of analyses help minimize biases and allows for better understanding of the overall effect sizes on health behavior and health outcomes one can anticipate when theory is used.
We acknowledge that previous reviews of mHealth have been completed with attention to theory in mHealth, although they achieved different goals from those of this review. Riley et al. (2011) completed a review of mHealth including pilot and observational studies to describe the landscape of theory inclusion rather than the efficacy of the same. Mohr, Schueller, Montague, Burns, and Rashidi (2014) describe three theoretical models proposed for mHealth: that of Ritterbrand, Thorndike, Cox, Kovatchev, and GonderFrederick (2009) , which offers an important but narrow perspective on theory limited to improved usability; that of Fogg (2009) , whose behavioral model also focuses narrowly on behaviors and "tiny habits" rather than using theory for shifts in other antecedents to behavior or structures that support behavior (e.g., attitudes and norms); and that of OinasKukkonan (2013) , which focuses on using technology to support the formation, implementation, and maintenance of specific health behaviors.
Materials and Method
The flow of studies selected for review is shown in Figure  1 . One author (NE) searched for reviews related to health and technology on PubMed and Google scholar databases. The syntax [research synthesis OR research review OR research summary OR review AND (mHealth, computer-based, text messaging, social media, and digital health)] was used to search both databases for reviews from 2010 to 2014 that yielded 10,574 reviews. Some were not actually reviews, and some were not technology oriented; these were eliminated (N = 10,000), along with 202 duplicate reviews, leaving 372 reviews. At this point, both authors employed the assessment of methodological quality of systematic reviews (AMSTAR) criteria (Shea et al., 2014) to identify the most rigorous reviews. AMSTAR includes 11 criteria: using a priori review criteria, having multiple coders in reviews, performing a comprehensive literature review incorporating at least two databases, including grey literature, providing a list of studies provided and characteristics of those included, assessing the quality of the included studies, determining quality in implementation, using appropriate methods for pooling data, and acknowledging bias and conflict of interest. The first reviewer (NE) read entire reviews (not only abstracts) and coded criteria on a scale of 1 (cannot determine) to 3 (meets the criteria), allowing for a score within the range of 11 to 33 for all the 372 reviews retrieved; The second reviewer (SB) randomly selected 25% of the reviews retrieved and applied the AMSTAR criteria to each review (not only abstracts). Using a cutoff score of ≥30, there was a high interrater reliability (κ = 0.90) on reviews with two coders. Based on high reliability, 170 reviews scored by NE were selected and scored. There were 1,749 papers included in the 170 reviews; NE extracted these and excluded those not using a randomized control trial (RCT), not published between 2005 and 2014, and not explicitly identifying the use of a specific behavioral or social science theory or construct in program development, implementation, or evaluation. There were 13 articles included in the final sample for review Brendryen & Kraft, 2008; Free et al., 2011; Irvine, Gelatt, Seeley, Macfarlane, & Gau, 2013; Lim et al., 2012; Matheson, Derouin, Gagliano, Thompson, & Blood-Siegfried, 2013; Patten et al., 2006; Pop-Eleches et al., 2011; Prestwich, Hurling, & Perugini, 2010; Prokhovrov et al., 2008; Skar, Sniehotta, Molly, Prestwich, & Araujo-Soares, 2011; Van Den Berg et al., 2006; Whittaker et al., 2011) . Both authors reviewed full papers to document the type of theory used and evidence of program effects in studies using theory. Table 1 presents a summary of the findings from this literature review. Only 10% of those studies with an RCT published between 2005 and 2014 made an explicit reference to the inclusion of theory. Of these, three distinct health behaviors (smoking cessation, physical activity, and sexual health behavior) were identified. Smoking cessation (n = 6) was the dominant behavior examined, followed by physical activity (n = 4) and sexual health (n = 3). Interventions referenced in the syntheses used theory in different ways and at various stages of their programs with no distinct pattern emerging between the different behavioral study types and types of theory used. The most common application of theory in the interventions was at the program planning stage (n = 8), where theory-derived frameworks helped define realistic project objectives and critical steps for implementation. Selfefficacy, a construct from social cognitive theory (Bandura, 1986) , and social norms, a construct from theory of planned behavior (Azjen, 1985) , were most often used. A good example was in Patten et al. (2006) where theory was used at the needs assessment stage to identify social norms and selfefficacy as important constructs to emphasize in the project. Theoretical constructs were included either as mediator and/ or moderator variables or as outcomes to facilitate understanding of intervention success-see Brendryen and Kraft (2008) , who documented changes in perceived benefits and barriers to smoking in evaluating a smoking cessation text messaging program). Note. SMS = short message service; CI = confidence interval; AP =action plans; CP = coping plans; OR = odds ratio; HPV = human papilloma virus; BOI = brief office intervention; TTM = transtheoretical model. Eleven interventions that integrated theory in design and analysis showed positive intervention effects. For example, Van Den Berg et al. (2006) showed interventions aimed at improving physical activity enhanced with theory achieved greater effects. While our intent was not to conduct a metaanalysis and thus we do not report on pooled effects, we observed that effects were typically in the medium range although three of the studies reported large effects (Free et al., 2011; Irvine et al., 2013; Prestwich et al., 2010) .
Results
Only one study (Brendryen & Kraft, 2008 ) measured participant engagement with content, so we cannot draw conclusions about whether a minimum threshold of engagement is required for effect. Attrition rates ranging from 3.75% to 52% were reported in 5 of 13 studies and were attributed to factors such as time and mismatched study expectations.
Discussion

Theory Is Underused and Not Explicit in mHealth Research
Evidence from rigorous mHealth evaluations shows that using a theoretical framework within mHealth programs is beneficial. Ongoing attention to the inclusion of theory in mHealth programs is consistent with best practices in the field.
It is uncommon to include theory explicitly in mHealth programs-only 10% of peer-reviewed papers published between 2005 and 2014 using an RCT explicitly identified the use of theory in design, implementation, or analysis. In the remaining 90% of papers excluded from this review, authors did not explicitly indicate the use of theory. The lack of explicit mention of the same does not mean it was not used, although drawing inference about study effects when theory is not explicit was not possible. We concur with other reviews calling for explicit attention to theory in mHealth (Head, Noar, Iannarino, & Harrington, 2013; Jones, Eathington, Baldwin, & Sipsma, 2014; Liang et al., 2011) . Such attention will allow a more robust assessment of the contributions of theory to effects realized in mHealth. Metaanalyses have shown that when used, effects can be greater and more sustained (Head et al., 2013; Richards & Richardson, 2012) .
Theories and Theoretical Constructs Used in mHealth Should Attend to Aspects of the Field That May Be Unique
When included in the research reviewed here, theory is focused primarily on psychosocial constructs from behavioral science theory. This is consistent with findings from the review by Riley et al. (2011) and with theories proposed by Fogg (2009) and Oinas-Kukkonan (2013) . While not problematic per se-especially when theory facilitates increased program effects-we submit this is a limited use of theory. Ritterbrand et al. (2009) , in their proposed model for mHealth, focus on the importance of usability and engagement with content in the mHealth interface, broadening the focus on behavioral science theory to include health communication theory. We concur that this is a critical focus for mHealthprograms must resonate for users to engage with the material, and with only one study in our review measuring engagement, it represents an important area for research. However, a theoretical focus only on user engagement remains narrow, just as the use only of traditional social and behavioral science perspectives fails to consider theoretical issues that may be critical in a technology-delivered program. It is also important to use theory first to determine what program is warranted and how we might employ technology to reach participants. User engagement via both user interface and engagement with content is theoretically relevant. Integration of traditional social and behavioral science perspectives is appropriate given evidence of their efficacy. Additionally, because a substantial potential of mHealth lies in its possibility for scale to large populations, considering theory in relationship to dissemination is critical. We introduce all these elements in the "Integrated Theory of mHealth" illustrated in Figure 2 ; constructs of particular relevance to mHealth are shown with a dotted line; those integrated from social and behavioral science with a solid line, and intended outcomes with a dashed line. In the following paragraphs, we describe the theoretical underpinnings of this framework.
Theoretical Perspectives to Consider Prior to Building or Developing a Program
With the computer, text messaging, and social media programs reviewed in articles considered here, and at least 40,000 mHealth apps available for download (IMS Institute for Healthcare Informatics, 2013), there is limited evidence that mHealth program developers carefully consider unique problems to solve, why programs are warranted, and what benefit beyond consumption will be realized through their use, that is, the unique value proposition to health behaviors and health outcomes that will be realized through an mHealth program.
Labeled in Figure 2 as "Access," we consider that mHealth can offer unique value propositions for health promotion and disease prevention, but explicit attention to justification for programs and to reach to those who need it most is required to improve access and realize benefit. Sociological concepts from Karl Marx and Michel Foucault in particular offer useful viewpoints to critically assess the justification of an mHealth solution.
Justification of mHealth Solutions: Considerations on Marx's concepts of Commodity Fetishism and Alienation.
Marx's (1867/1887) concept of commodity fetishism suggests that we covet new technologies regardless of whether they offer a reasonable solution to an existing problem simply because they are new. The growing market of mHealth apps in particular suggests the motivation for health app development is driven by potential for profit as much if not more than opportunity to use technology to effectively fill an actual need.
While commodity fetishism is a negative construct manifested in the use of technology, it is useful to consider benefits emergent with increased use of technology, for example, reduced alienation. Alienation is manifest when individuals are divorced from their humanity in an increasingly mechanized society because they are not integrated with all steps in the production of complex products (Marx, 1932 (Marx, /1959 . The relatively low cost of technology, ubiquity of computers, and the democratization of information allow for a reduction in alienation overall (Freeland, 2012) . Knowledge. Michel Foucault (1984) considers the democratization of information control will allow for greater self-determination:
Reaching Those Who Need Health Solutions Via Technology: Foucault's Democratization of Information and Freire's Co-Creation of
What makes power hold good, what makes it accepted, is simply the fact that it doesn't only weigh on us as a force that says no, but that it traverses and produces things, it induces pleasure, forms knowledge, and produces discourse. It needs to be considered as a productive network which runs through the whole social body, much more than as a negative instance whose function is repression. (p. 59)
The advent of the Internet allows unprecedented access to information, including health information. Evidence suggests access allows individuals greater autonomy in health promotion and/or self-management of illness (Glasgow, Boles, McKay, Feil, & Barrera, 2003; Piette, 2000) .
There are concerns, however, that persons without medical training cannot appropriately interpret health information (Meister, Warrick, de Zapien, & Wood, 1992; Messer, Steckler, & Dignan, 1999; Ybarra & Suman, 2008) . Foucault (1989) anticipated these concerns, arguing that limiting access to information recreates power and authority and allows medical retention of power over wellness and illness. Availability of health information online coupled with concerns about veracity and credibility of the same have sparked efforts to distinguish health information quality online (Healy, 2013) . These efforts can be interpreted as attempts to offer clarity and further disengage power from the health care provider base to the public more generally.
Paolo Freire (1970) agrees that access to knowledge facilitates access to power and considers the acquisition of power as iterative and dialogic, whereby people share ideas and cocreate knowledge and awareness. Knowledge and information are proprietary based on experience, and all people can make important contributions to grow and increase knowledge of others.
The Internet and social media offer examples of how people share information, for example, through written content, pictures, or videos (Rainie, 2011) . This presents opportunities for social support around health promotion and selfmanagement, although careful consideration is needed to avoid harm, misinformation, and spurious conclusions about medical evidence. Additionally, there are abundant examples of the inane online, where people are co-creating not knowledge as much as trivial information, rancor, and other negative outputs.
We posit that justification for program development is critical in mHealth, as is attention to the production of knowledge. These combined lead to improved access to mHealth programs for users (see Figure 2) .
Theoretical Perspectives to Facilitate User Engagement With Content
A major challenge with information is volume, making ample information available online difficult to process. Information is frequently "pushed" to consumers, via ads, via discussion boards, through e-mail, through text message, and within apps downloaded to mobile devices, making discrimination of quality challenging. Methods are needed to engage online users with content that is clear and facilitates interaction through reading, commenting, and/or sharing online.
The concept of engagement and subsequent promotion of material online is not limited to mHealth apps; the pursuit of content that will "go viral" online is ubiquitous with goals to increase profits from exposure, improve outcomes, spark revolution, and so on. mHealth offers opportunities to influence networks in addition to individuals-and attention to theoretical perspectives relevant for networks is a way to realize these opportunities. In Contagious: Why Things Catch On (Berger, 2013) , author Jonah Berger posits that creating content in cyberspace requires messaging evocative of Plato's theoretical perspective of the tripartite theory of soul: People are motivated by stories and messages that communicate strong emotions (spirit), help people seek truth and learn (logic), and experience passion (appetite; Brown, 2011) . Content in the virtual world will catch on and spread more effectively if designed to trigger these constructs.
For the integrated theory of mHealth, Engagement is a critical element (see Figure 2) . Health communication theory offers critical opportunities to facilitate engagement with program content. We suggest that gain and loss framing (Rothman, Bartels, Wlaschin, & Salovey, 2006) and the elaboration likelihood model (Petty, Barden, & Wheeler, 2002) may be particularly relevant here, because of their capacity to increase engagement with message content rather than change in behavior per se, although there is evidence that both are achievable (Ko, Turner-McGrievy, & Campbell, 2014; Larsson et al., 2015; Mays et al., 2015) . Gain and loss framing involves deciding the "frame" you will use to communicate an idea, where a "gain" frame emphasizes benefits of taking action, and "loss" frame emphasizes what you avoid by taking action. Messages are more effective when gain-framed if there is a prevention goal-for example, you will have clean teeth and fresh breath if you use this toothpaste-because the long-term outcome of not performing a preventive behavior is too far off to resonate. Messages are more effective with a "loss" frame when people are thinking deeply about an issue, and when there is something you hope to avoid-such as getting any screening to avoid cancer (Rothman et al., 2006) .
The elaboration likelihood method suggests that persuasion occurs through two routes-a central route and a peripheral route. The "central" route appeals to a person who has thought carefully about the issue and considers it important; those on the "peripheral" route rely on cues and heuristics that remind people to act with little additional consideration. Examples of central messaging may include messaging about nutrition during pregnancy, likely most central and relevant for pregnant women. Examples of peripheral messaging are cues like medication reminders that are widely available as apps or alarms on phones or tablets (Petty et al., 2002) .
Theoretical Perspectives to Facilitate Behavior Change
While most theory used in mHealth is behavioral in focus, there are some behavioral constructs that are less used but could be important to consider. Additionally, the selection of specific behavioral constructs is dependent on the research question being asked and evidence from the literature. Thus, the constructs we discuss here are ones we anticipate could be important in mHealth interventions but do not specify interaction or interrelationships between them (in Figure 2 , traditional behavioral science constructs are represented in boxes outlined with a solid line).
Social Support. Social support is particularly logical given the social interaction inherent in using mobile and social media, particularly with the advent of Web 2.0, allowing individuals to interact with each other using technologymediated tools.
Purported to be influential in supporting or thwarting healthy behaviors (van Dam et al., 2005; van Olphen et al., 2003; Weinert, Cudney, & Winters, 2005) , social support is considered to exist in multiple forms (Weinert & Tilden, 1990) . Informational social support offers useful details to people-for example, sharing details about the location of a physician's office and the hours they are open. Instrumental social support offers a specific aid, for example, a ride. Emotional social support arises in sympathy and empathy, for example, "I'm so sorry you have gotten this [illness diagnosis]. I will help in any way I can." Appraisal social support is positive reflection about behaviors, for example, "How great you are losing weight! You must be working hard." All types are evident in the social media environment and can be emphasized to maximize benefit on health.
Theoretical Perspectives to Facilitate Scale and Adoption
Labeled as "Social Network Sharing" in Figure 2 , social networks are worth consideration for their capacity to take mHealth solutions to scale. Rooted in early sociological work of Emile Durkheim (1951) emphasizing the importance of social ties and relationships between individuals and societies, they show how people directly and indirectly related to one another can influence behavior. Constructs such homophily, density within a network, centrality, the importance of actors within a network via their direct linkages to others in the network, and reciprocity, when people acknowledge their shared relationship within a network may be relevant constructs to explore in relation to social media in particular (Michigan, 2012) . Networks offer important clues to how messages can spread and be adopted, and whether doing so will increase the impact of health promotion efforts.
These constructs lead to increased dissemination of material through social networks and increases in the more "traditional" constructs of social norms, social support, and self-efficacy. These in turn lead to increased behavior change and ultimately improvements in biomedical outcomes. Table 2 offers examples at each step of the integrated theory of mHealth to illustrate benefits of using parts or the whole of the framework.
The integrated theory of mHealth can be seen in current mHealth projects at the University of Colorado. Two examples include (a) a text messaging supplement to the Teen Outreach Program®, called TOP®411. Funded by the Office of Adolescent Health, the program sends periodic text messages over 12 months to supplement a weekly in-person youth development curriculum for prevention of teen pregnancy and school dropout and (b) Mother's Milk Messaging, 
Constructs
Considerations Potential outcomes Access Identify the unique value proposition to health and health outcomes that will be realized through creation of your mHealth program.
Greater attention to the creation of mHealth that is useful and offers something explicitly relevant to the intended audience. Create content that is accessible and easy to understand for the intended audience-transparency as well as content that is credible.
Knowledge will become more accessible through a wider audience, expanding reach of the program and enhancing impact on health; users will increase perceptions of behavioral control. Ensure opportunities for dialogue related to the information in the program are present to facilitate production, reproduction and evolution of knowledge.
"Knowledge" is no longer unidirectional and becomes an evolving construct with shared meaning and understanding across groups.
Message design
Messages that evoke passion, emotion, and help people seek truth and logic are important. Efforts to ensure these elements are present and resonate with intended audience are valuable.
The documentation of elements in message design can fundamentally assist us in future research on engagement, that is, what types of messages result in user interaction with the message and sharing messages within networks.
Messages should attend to communication theory and appropriately frame content in "gain" or "loss" framing; message content may be more or less effective when attempting to motivate engagement via "central" or "peripheral" mechanisms. Behavioral constructs from psychosocial theoretical perspectives
If program is primarily targeted to individual-level selfmanagement, focus on behavioral control, self-efficacy, and intentions may be more effective; if targeted toward knowledge production, focus on norms and attitudes may be more effective. Consider opportunities to maximize social support in the mHealth environment.
As shown in the review of research here, utilization of these constructs can contribute to demonstrations of small to medium behavioral and or biomedical effects.
Social network sharing
Consideration of the above elements will facilitate spread of mHealth content through networks.
This can facilitate research on the relationship between factors such as reciprocity, homophily, network density, centrality and message spread, and behavior change through networks.
an app designed to help first-time mothers successfully initiate and sustain breastfeeding, funded by the Agency for Healthcare Research and Quality. Table 3 offers examples of how this framework has been applied in each of these programs.
The integrated theory of mHealth offers an opportunity to be applied across multiple technological modalities and considers the opportunity to integrate theory not only in design but also for dissemination and scale, the brass ring that mHealth has yet to capture. 
Conclusions
Facilitating mHealth to reach high numbers of people with health promotion and self-management programs and to promote programs as beneficial for improvements in health behavior and health outcomes is a priority. However, without a strong evidence base from methodologically rigorous research and without dissemination of these programs, we cannot achieve this. When mHealth programs have been evaluated, they have seldom included specific theoretical constructs despite evidence that when employed, effects from those programs may be stronger than when not employed. Theory limited to behavioral and psychosocial perspectives fails to maximize opportunities for mHealth reach and impact. Critical assessment of what each mHealth program offers related to the production of knowledge, a focus on engagement, and attention to social support and social network theory can enhance mHealth and maximize public health impact. The examples offered here demonstrate opportunities to test the integrated theory of mHealth; it is important for colleagues to use, test, and adapt the model to contribute to the realization of mHealth public health impact.
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